95/84-,92 16:83

AD-~

DUKE UNIV PHYSICS DEPT

»

NTATION PAGE

ferm Approved
OMB No. 0704-0158

~A252 9
IIIIIIIUIIIl/ll:’l/ffllllfﬂllﬂllfll!//ﬂllfg3

“:‘
Y. AGERLY w-. PORT DATE

Sreviewing Ve iolierTiCA 31 a0 maioN  Send commenl

“I:fewq Thi Burden sstiMate 3 Jay ather ra-' of "ha
" gwq.- :- W NRMAGLIA <0 3d0uIress Servicm, D eCiorite

120
721 Maragement 209 30a5e P)0ermire feduction PU3iecT (C706-0°48), Waraagren OC 10303

AT 7T FCTIFE 1 S e “BCH ¢, RUGEiNG tAE TIME 1G¢ tRVIEW AG IAIILCICAL \RINRIG 83AUNG Gl CuItem.

¢ :atermeuon O0Rrali10m and R900MS,

i

M
/TITLE AND SUBTITLE

3_REPORT TYPE AND DATES COVERED
ANNUAL - | Feb 1989 - 31 Jun 1950

l Tgchnical Reporc: 1 February 1989
Cz )Zdr a#ﬂtd,d//ﬁf/ex#mc U

6. AUTHOMS)

June 1990

Unidled (U7 v)

5. FUNDING NUMBERS

F49620-38-C-0040

Professor John M.J. Madey

7. PERFORMING ORGANIZATION NAME(S) ANO ADORESS(€S)

Duke University

Officc of Research Support
Ol Allen Building
Durham, NC 27706

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)

AFGSR-TR-

8. PERFORMING ORGANIZATION
REPORT RUMBER

09 0(’.‘61

L

Bolling AFB =
Washington, DC 20332-6448 MAX

11. SUPPLEMENTARY NOTES

Air Force Office of Scientific Research (AFOSR/PKD Admin)
Building 410

10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

3484 /06

128. DISTRIBUTION / AVAILABILITY STATEMENT

Approved for public release;:
Discribution unlimited.

S 9

13./ABSTRACLT (Maximum 200 words)

2

170

126. DISTRIBUTION COO€

period to provide extended tuning range.

DTIC

ELECTE
JUL 2 21392

‘\\ ‘e

14, SUBIECT TERMS

Research during this period has resulted in (1) the development of an
active" magnetic shielding system to reduce the non-linear interactions
between adjacent dipole and sextupole magnets in the Duke FEL storage ring,
and (2) the development of an electromagnetic undulator with variable

92~-1927
MIIIMMIWIIIMMIWIZ

OF RePORY

18. SECURITY CLASSIFICATION
UNCLASSIFIED

OF THIS PAGE
UNCLASSIFIED

e e e St
17. SECURITY CLASSIFICATION
OFf ABSTRACT

rs. SECURITY CLASSIFICATION
TINCT AGCTERTEN

15. NUMBER QF PAGES

16. PRICE COOt

70, LIMITATION OF ABSTRACT |




05/04/92 16:04 DUKE UNIV PHYSICS DEPT 284

ANNUAL TECHNICAL REPORT: 1 February 1989 - 31 June 1990

AFOSR Contract Number: F49620-89-6-0040

The principal milestones scheduled for this period were:

1. The completion of the modification to the components of the 1 GeV
FEL Storage Ring.

2.  The completion of a test section of ultraviolet undulator for the FEL
ring.

The status of these tasks is summarized below:
Modifications to ring components:

A number of approaches have been evaluated to reduce the effects o
magnetic saturation in the sextupole magnets required to correct chromaticity.
The most effective approach has required (A) an increase in the thickness of the
yoke of the sextupole magnet, (B) the installation of a pair of samarium-cobalt
blocks between the upper and lower poles of the dipole magnet and the
sextupole magnet, and (C) the installation of vanadium-permendur “field
leveling plates” on the upper and lower poles of the dipole magnets. These
modifications have substantially reduced the effects of magnetic saturation.

Detailed tests have continued through the conclusion of this period to
evaluate the effects of these modifications on ring operation.

Undulator test section:

A six-pole test section of a "programmable undulator” has been
fabricated. The test section uses soft-iron core excited by a pair of water-cooled = ——
copper windings to achieve and on-axial field in excess of 6 kilogauss with a
10mm gap and period which can be changed from 25 to 7Smun by changing the
direction of the current through the copper coils. The ability to change the period ]
of undulator will allow the coverage of the broad wavelength region between 50 a

and 5000 angstroms. e
Detailed tests of the undulator test section will be continued through the
end of the reporting period. S
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